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Compendious abſtract of i ſants and kengdigf Waters 
Machinsor Gins, uſed or practized inthe Yorld, with. 
xheir natural grounds and reaſons, and what ſervice, 
-maybe expeRted from them. 


Sar 


__ : Dogs Ag alſo new and exquſiteways and Marching 


never before publiſhed, 


ich a Philoſophical diſcourſe , and new diſcovery -of drawing) 
water out of great deeps by fiery , 


Where is alſo diſapproved 


a H tual morn , 
+ dre | Hater-p -porſe , 
#2 Fe 51phon o or Philoſophers a 
The Hortzontal ſails. 


With. divers other experiments, 
Phil for the improving the ſervice of-the Mine 


- Wold, for ſupplying our: moſt neceſſary wants of firings. 
for rains of water for Ciries and Towns ,, * 
and for WIOAS and _— of Grounds, 
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having occaſioned ( time after time ) not only to 

adventurers iz Mineral affarrs, but to others, ſo 
great loſſes and expences both of time and treaſ*:e 
I bave often much wondered , that there bath been ſo little 
( if any thing ) come to publick view of that SubjeR. 

1 know that there are extant, and that in divers Lan- 
ouages , large and voluminous trafs of Mechanical 
powers 4zd motions, and of the innumerable ſhapes , 
and Tarious forms axd faſhions of Water-Gins ( moſt 
of them to little , if not to bad purpoſe , ſeeing they have 
220t only occaſioned the Vain expence of much time and 
mony » but often likewiſe the overthrow of the work ) 
but few or none of them (1 am ſure iz our native Lans 


T He deluſions and fallacies of Water-Machins 


guage ) have diſcourſed of their impoſtures , deficien- | 


cies, fallacies, ard extent of their ſervice, and what 
maybe expefted from them. ( or however but ſlightly touch 
ed at.) | 

Dr. Wilkins hau;zg mo# accurately, learnedly and 
excellently already treated ( 11 our: Uulgar tongue ) of the 
chief grounds and de)uſions ef Mechanical Motions 
and Powers , of the. Machins az4 Inſtruments z2ove- 
ing and commanding the water and weight , bus hath 
( as I remember ) taken little notice of the Water-Gins 
or Machins moved, bearing end bringing up the water 
or weight, DX \-0M which 


— 


by \-&6t 


"Sa 
of po 


"The Preface, - 
which bath moved me ( though moſt unfit , as being 
more generally and alſo too.too mach accuſtomed , more to 
Action than Speculation, ) 10. pyt 2 Utew ( for the be. 
zeſit of others ) ſome obfervations and experiments 
( [uch as you ſhall ſcarce fiud 1# books) which I haven the 
cour/e of ſame aff asv's $a mnt1re of 5, ind. ak F bope 
well provoke ſome others to declare thetr experiments , 
whetbzr reall or fallacious , that they. may ve as Sea- 


marks to keep thoſe that come after from Sivip-wrack ; 


falſc.vayes betng known and diſcolered , the right and 
true will ſooner and eaſier be manutelſted s which would 
z0t only tend much to charity , 12 ſaving hereafter the ex. 
pence of much time and treaſure , which 7s the ruine of 
many , but likewiſe it would Very much aduance the mi. 
neral VVorld to a higher perfeton, £ 


Its true , there are druers wayes to attartn; to Enowledge | 


7n aſcience , as reading the beſt Authors ,- converpy 

with the emizenteſt men in that faculty, with a diligent 
firift and —_— ( 20t ſuperficial and floting ) obſerya- 
tion ard inqui{ition zz them , but the beſt is ( the other 
being but weak and handmayd unto it) practice ana ex. 
perience. And experiments of thts ature commonly 
being ſo extream chargeable and expenſive , that if the 


firſt fail , many are not able , others are n#t willing to try 


freſh : for though there have been and: are many of the 
Nobility az Gentry much intereſled and engaged 
#72 aff airs of this nature ( es being honeſt and certainly 
gainfulif well underſtood , otherwiſe expenſive and dan- 
erous ) ſome of which , it may be can without much 


urt or damage to them » ſufjer the loſſe of an experiment 
but all that AF, or that are willing or neceſſitated to 


acal. 


j 
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The Preface; 
alealtn theſe matter , ca not ſo eaſily rub it off , without 
great prejudice and damage to them ( which 1s not only a 
great -determent to others : but iikewiſe a great (candal 
zo the mineral Kingdome, ) 

1have known ſome experiments and thoſe of no ſmall 
expence y that have be lately iryed , mhich have for- 
 merlylong ſince been experimented by others, and have 
failed, which it they had been publiſhed or otherniſecom- 
municated , might have (aved the latter much treaſure 
and time , who might alſo have ſpent that time and 
mony , #1 ſome other and more profitable diſcovery and 
experiments, azdſo tn a ſhort ſpace hve arrived to 
ſome greater perie&ion , by running through by d ſtrift 
examination , the whole body ( as it were ) of Machins 
and other mineral affairs, as alſo a certain and firm 


' knowledge of their fallacies and detects, 


Practice and Experience ether by a mans ſelf or by 
others, 2s the life and ſoul of all , it produceth a firm and 
ſolid reaſon 77 max , upon which are grounded all our 
ele&tions ard avoidances ,-why ſuch things are to be C- 
le&ed,others to be rejected, the want of which bath occa« 
froned many and great loſſes, It begetteth prudence #n 
men » which is the ſupertntendent and guid? of all other 
Virtues » they being but ( as 1t were ) ſtatues without zt., 

© But where all the foreſaid mtans concur, then Titianus 
fecit , and ſuch ( with due circumipeCtion and care ) 
may ſeldome loſe ( I meaz ty the »jual contingents and 
caſualties of mixes , unleſie 1t be by other collateral acct- 
dents, Which are incident as well to all other Subluna- 
ries , as to Minerals) Caſual things, the caſualty beru £ 

taken off, prove excellent. | 
z 
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b The PraQice; 

T knew 4young Gentleman, a friend of mine ( being 
70t hum{elf verſed that way, being diſpoſed for ether Stt- 
dies ) by the per{waſion of ſome of his near relations, ad- 
ventured 77 that way ( through the skill of a meer Scho- 


lar ) which truſting too. much to his Theory , without - 


practical expcricnccreeemed (with himſelf alſo )a great - 
toyl , 6» the leſſe of many hundreds of pounds , which a 
meer praGtical man , might as eaſily have gained , up 
which ſcore there have many thouſands of pounds been loſt. 
Vnexſpeged accidents ſurpriſing ſuch ( who notwith- 
ſtanding concerve themſeiues prepared agatiift all events , 
warranting therr $k1ll by ther reading ) makes them a« 
mazed , afoniſhed, and evex confounded , till de- 
ftruftion ſeize on them, indeed ſometimes ſome unlouk'd 
for chances may ſurpite and arreſt the moſt krowing and 
beft experienced ,. netther will ther experience prete- 
lege them from ſuch caiualties , either can humane 
zature be ſo omniſcient, but that therr skill may be poſed , 
( put the moſt knowing mars ISnorance 1s one ſcale arid 
hrs Knowledge 17 the other, his Ignorance will enfiztte- 
'. out-ballance bis knowledge ) a minute ſometimes pro- 
cing what an age bath not done before, But then they 
havethis advantage , that fading themſelues at a fault 
( like $hilfull bunters ) they can ſooneſt know where and 

how to beat about to recover it, x 
But without this experience, eſpecially in: theſe affarrs, 4 
an can not eaſily dilcern, what is god and (ubltanti- 
al , from the tricks of Tumblers , matters of-ſtrangeneſs 
without worthynefſſe , netuber con ke kaow Sopiiſters 
zor deluding cheating Impoſtors ( forſuch be {hall often 
meet with ) which will diſtra8 and toſſe him from oxe thing 
io 
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The Preface: 


to another, drawing him from experiences to conjefures, 
from ſertous things to tOyES,and from events to gueſles, 
I have omitted ſchemes (my intenament hereis being 
chiefly and principally concerning the rational part of 
Watcr-M? C.1nS ) they being lixewiſe jant only pl-atiful 
17x other books , but alſo the Machins themſelues are or- 
dinarily uſed axd commonly praiced in many places , 
which are more inſtructive azd demonſtrative , thaz 
the ſmall models and pictures iz bocks; The otÞers 
( though nt uſual and common ) being aptly deſcribed, 
eſpecially to thoſe that have but a little in{ight in theſe mat < 
fers. 
 Thuope theſe beginnings ( though weak and rude ) will 
animate others of better accompliſhments and expcri- 
ence , to farther d1lcovErics, witica is the earncit 


deſire of | i 
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' Paga4. 1in,33, (many) left our before philoſophy, 13.24. (po) lefe 


© our, to come is atter others at the end of patenth. ».5 1.1 ( .& »g5) 


for artings, lin. 29. (Philoſo, Ingzon) for Philo, Jug, p.6,1.2, (exoot- 
men: ) for eperimect. p 8.1.35, (air in aged) or inc:ged. pag.rs. 1.8, 
(which ſcon) for while iome cau'© i. wea! neſs, Pag 17.1.13.(brzch) 
for beam. pap i8. 1,19. /-:) is 187 ur «fore in ſcrewes P.1 9.26, 
eliza: )tor e' 2:5, page20el.z2. (DEde51) for Zxdales, PIg-24-".'9 
without) for w:;lu a ſucker, pag. 33,lip,z6, (f) for of, pag. 40, 4.34, 
{axd) iefr our, Y 
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EFFICIENT MOPERS. 


CHAP, I; 


Of the Uarious Species , or differing ſorts of 


_ Movers, 


4 


| Hoſe variety of things conſiderable in draws- 
\ ing water out of deeps will fall under theſe 
} two Heeds, As they belong to the Machines 
moving , and commanding the wezghr , or 
Sx JSFY| 25 they appertain to the Machines bearing, 
"SS0.DGY} and bringing up the water or werght ; the 17 
feruments and power moving , or the Machines and weight 
moved, | 
There beloneeth to the Machines moving , both natural 
and artificial afliftances , the one as Efficiets, the other as 
their Inſtruments. "= , 
Natural E ficient Afovers =_ either anmate , Or 14P 1j- 
matt 


t.) 


mate Crtdtirts, The 4n;mate and living mevers uſed in this 
ſetvice, are both-rat;onal and :7rationa!, as men or beaſts ; 
the [nanimmateand livelefſe movers are the four Elements. 


at Aſſiſtances or Inſtruments moving are anſwera- 


ble, and according ro the natural movers, which ate firſt in Oc- 
der of t:z3e, and alſo of place. 


CHAP, II, 
Of natural Effictent Movers, their efimate 74 - 
ſertice, 


O*® nataral things giving firength to effe&t mot;on upon ' 
an heavFbod), the Elowents as they are firlt inorder of- 
time, fo they are beſt in this ſervice of- water drawing : They 
are of greateſt ſtrength and matchableneſle where they can be - 
attained,.being of che ſame raxk wich whom ( in this imploy-- 
ment ) they have to deal ; and therefore are moſt performing, 
leaſt ſubje& to tiring, of eaſieſt keeping ( as wanting conſu- 
ming vitals, which exact coſtly _ chargeable repairings, 
feeding only upon themſelves. ) 
Antmate movers are unequally matched in drawing of 
dead, and therefore heavy waters; whereby they prove in- 
ſancly weak, infirm, and thence tre. They are worthier of 
ſervice mare appropriate to their Nateres; therefore 1f you | 
this way force and rain them, you, ſhall 'find rhe ( mall 
reſpe&s) coſtlieſt : And of thera the rational and beſt in d:g- 
"ty, youſhatifind:the work in.polzties you ſhall find manro 
Tell you his'reaſon at unreaſonable rates: for as he knowes how 
ro do you-good, ſo he will want power and will, to any thing, 
but his own eaſe ; and knowes thereby both when and how 
to. neceſſitate his ſeryice, to mitigate his pains, and aggra- - 
vate his wages. | 
The Irrational brates are more ſtrong and innocent, yet 
fubje&to 1irmg: and ( which off times hurts all des ) they 
have not ſenſe enough, to manifeſt ( as man can )) an unuſual, 
and unwonted heavineſſe in the work, nor obtinateneſſe - 
noug 


oo i ian. in... 


(3) 
norgh ro ceaſe ( as the Elements will ) when it is akgve their 
ſtrengrh : yet ( if they be well accommodaced, ) chey will, for 
onz of them, perform more cominuing ſervice than four 
men. 


Of Tnanimate, and Elementary Movers : And firſt of 
the uſe of the Element of Fire tn this ſaTice, 


Here are but four recetied Principles or Elements moft 
T free, and effectual for the worlds imployment.; And of 
theſe, bur only two, ( viz. ) the Air and Fater, that have re- 
ceived any known or wortliy per 0» in this buſinefſe : The 


, other two { viz. ) Fire and Earth, are ſs far from receiving 


any perfeft;on ( herein ) that they have not ( as yet ) in theſe 


parts of the world, found any acceptation, 


The world hath doted upon Art, and moſt Exper- 
froe $kilfull varieties, in theſe affaires only, Coveroxs 
ar hath gaped ſo wide at Pifares, and ſeeming reſemblan- 
ces of ature, that he hath not only Rack: his ſenſes, but even 
bleared his Eyes, from beholding cheap and gainfull (ubſtan- 
CEF, | 
If there be any difference in the negle&s of theſe two E- 
lements, it is moſt apparent in the d:ſ-uſe of Fire; the molt 
ſupream, and ntherwiſe moſt At;ve of all the reſt : There's 
but another A#ive principle, the forward infinuating At ; 
which in competition with che.Fire, may well be computed 
Paſſrve. 

The moſt excelling and greateſt aſtoniſhing of all ſ#4/4- 
nary performances, uw g:Vng life and 20:0 to Inferiour 
Creatures, the ſame { for ought we can conceive } begins and 
enJs with warmth. 

Ic's this negle&ed Fire, that claimes fron man a chief 
obligement for things ( of ſecond ravk_) molt pleaſing of all 
Tnammates ; Gold, fitver, braffe, iron, lead, glaſſe, all whicl 
were locked, and hid from the world, till that the all coms- 

| Az mard- 


(4) 6 
manding Firs forced them to appear pure, from their ſuper: 
fluities and Impure Graves, | 

This Element doth nor oppoſe our affaires, but agrees 
thereunto : warmth being not withour dryrefſe, kindly imbra- 
ceth m20iſture ; and water being not withour — is ready 
to leave the loathed zarth ro ſalute the hear. Beſides all this, 
the Fire's high, and Rarely refidence, inables moſt his power 
to force the flying watcr to attend his Courts: And thoſe his 
arefy manſions in not permitting reſidence to vital Creatares, 
ivg:gerh his greater furtherance to ſupport them in their own 
ſubſsſtivg places: It's equal that he ſhould at leaſt ſupply his 
own defects, to us, who want ſo off his heat « which £4 may 
fit'y do, by laying drye ſuch Combuſtible materials, as will 
aſſfimvlate- his own refreſhing warmch : what's all this, grounds. 
of expeRation, and nothing Aﬀed ? will none begin ? have 
we no patterns, no models? yes, too good, if not too great :: 
1 he moſt x erſpicrous Feavens have with this Agency drawn 
worlds of water to extreameſt heights, even from its [fancy 
unto this preſent day, and never failed bur once, and then 
not by defeF, but in a dutious reffe# to him, to wnom the 
whole performance ap; ertaines ; and this ſurceaſing, it ſoon 


. with doubled ſtrengrh regained, and with obſervant care 


exhanſs ſuperfluous motlure fron the ſurcharged Earth, 
Here the thing is done, lets ſee if 1t be in great chin $, ſpeci- 


- os, the ſmall/fail us in the exrenffors; Grant like Ofsprings 


in the Cradle, prove bur ( roo ofren ) Pygmies in the Saddle; 
bur we are ſecured here from this Charibdis, we coaſt too 
much on Scylla rather, 

Our Patterns of immenſe ( yet true) Proportions; A ſafer 
fide; from great toleſſer Attings, we rarely meer with fail- 
;:g5, Can not Natzres plain and ſpatious open ſteps be tra- 
velledin,in open Arres,as well as in obſcured ſmoaks of moſt 

ſerious wandrings ? Hath not the Philoſo, hical Chym:{# 
doring ( to no pur; ofe of his own, yet muchto others ) extra- 
fed in this Celeſtial manner, not fluid water only, but even 
Airy Juice and Oyl from moſt Terreſtrial bodies ? In which 
 performings ( it May be ) ifhe had lefr che matrer and fallen 


upon 


__ 
y 
= 
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upon'the mamer of thoſe fiery Artings , the world( ere now) 


might have been poſſeſt with a Jewel , more uſeful -than the 
one, or rather Reck,, ſo many have ſuffered Shipwrack on. 

To come more near ; Doubtlefſe molt D:fil/atory veſſels 
are perfeR patterns of theſe Coleſtiabperformings , ſuch alſo 


are thoſe weather Glaſſes, only ſomewhat extream upon the , ". 
lefſer hand; rhe beſt and «ſefwlleft mean for this defign(I con, 
ceive) is between them both ; neither want we materials for. 
this work 5 No, we have a fire as hot, more preying and thin, 


more working upon ſurly water : VVe have an Azr as capa- 
ble of hear and cold , the Air's as capable of various forms 
and figures., as can b2 deſired. Is not the Globe or Cylinder 
the Airs Region or place? Is not the narrow ſlender rrmnk the 
Ray or Bzam deſcending to thz water ? Is nor the warmed 
Azr there in the Czleſtial Bucker ? Is not the Azr condenſing 
Cold , the unwearied Convoy ? 3 

Theſe materials for quantity may be Auzmented either in 
»agnetude or multitude ; for the height deſired is the greateſt 
marrer, that aimirs exception , bzcauſe not performed ky us 
rogreatand high elevations; Bur rhis will nor devoid the 
defign , for what onz will not reach unto, an other may, and 
ſo murually impartiny the one, unto the other , untill rhe 


. utmoſt Top be attained: And Iam much perſwaded, that the 


water will not { in this way ) aſcend in one length much a- 
bove ten yards» the reaſon that ſome have rendered for it, is, 
that rhe water at chat height and ſtrength of motion , will be 
converted into Air, which ſopplying vacuity , the water de- 
fiſts ro aſcend , as I have perſpicuouſly experienced in thar 
which is-uſually called the Syphon or Philoſophers Tug, and as 
it 1s every day to be ſeen in ſucking Pumps, whoſe water 
will not follow the Bucket much ahoy the ſaid hight; And 
rherefore in great depths they are forced to ler the Bucker 
down lower intothe Pump; bur the beſt and moſt natural rea- 
fon ( as is conceived, ) is, becauſe a column of Air herwixe 


the Earth and the furthermot part of the Armoſphere( or the © 


urmoſt bounds of the vaporous Air , ſo farr as the Clouds 
do-cide , or that the center of gravity extends ) doth equi- 
A3 'ponderare 


| "OE w 
penderate with ſuch a Column of water , according.to that late 
e:.perimenr of quickfilver ,- whereby is found that two foot 
and a half and ſome odd inches of a Tube of quickfilver, equi- 
pohderates with 3 2 feet of water, of the like Tube,and 3 2 
feet of warer with ſuch a Column of Air, bztwixe the Earth 
andArmoſphete. Therefore I ſhall expe& no more from ir, 
and can be cancent with lefſe, and no detra&ion from the 
.wotk , fortheathe veſſels may be every way the larger, being 
.not over preſt with exceſſwe weight , and this may very well 
concur with the nature of the work_, -which requires Inter- 
courſes and ſeveral Ceflations, 

Thus much for the poſſibriiry. The conveniency and wlity 
"of theſe performings are next to bz expeRed. 


For the conveniency , or expeditious attimps hereof , the 


eſt and moſt appropriate Heatirgs and Coolmgs are to be 
choſen , and the moſt ſpeedy applications thereof, The bett 
heating, 18 by the incenied Arr of a cloſe furnace ; The ſpee- 
Giſt ( voling 18 by water , which though it be nor init ſelf an 
Flement fo cr ol as Earth uſually is, noras Arr ſome times 
33, yet ic-hatha maintaining Coolneſſe , which ſeconds theſe 
former As according to the quantity of th adjoyning water, 
which may eaſily be exceeding much: For the ſpeedier Inter- 
courſe of theſe two contraries, the one may be applyed within 
fide ; the other without ſide the Criinder , or Region of the 
Atr : The Cooling water may not enter , for then it neceſ- 
farily fruftrates the aſcent of the water ; the heated .Azr our 
o* the Furnace may enter (by the turning of a Cock into 
the Boael , and forthe h2at 18 ated in an inſtant ; Then the 
materials an1 Globe. being all over head in a Pond or Ciſtern 
of water , they ( afcer the heat by the returning of the Cock 
1s diverted } do as ſpecdily cool , and ſo the rarified Air 
condenſing, the water aſcends , and havinga brazen Sucker 
or Clack 19 the bottom », it can not go out again, but then 
dy turningthe Cock, the uppermoſt water uſyes forth » by 
the ſucker in the ſpout , which now the deſcending water 
th-uſts open, and in the ſame A , the enflamed Arr fol- 


lows after ; return the Cock , and the. water aſcends as > 
ore 


Do er ee ent 


Kt. eel 
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(7) © 
fore, Thus the work is expeditious, and two of theſe will 
maintain a conſtant deliyery of water, according to the large- 
nefſe or number of Cares or Pipes fixed to the Tun of Lead, 
or Copper veſſel, wherein the Ay is contained, | 
Apprehend (for the preſent)thar the water in thoſe afore- 
ſaid Af:ngs is not every time all exhauſted from the botrom, 
but that ic tandeth ( from below) fully vp, unto the Spoxt or 
delivering place, in manner of a ſucking Pump, by reaſon of 
one or more ſwckers placed inthe Cane or Pipe; and the con» 
denſing Air, exhauſts it from that level, ſome rwo or three 
foor higher,into a bigger bore,or wider barre',(wherein it ne- 
ceflarily lifcerh the whole wzighe from the bo:tom, as al 
other ſucking works do : ) And the water thus raiſed into thz 
wider place, above the - ( whoſe ſucker is now drawn 
cloſe ) by the turning of the fire Cock, falls violently upon the 
ſaid ſacker, thruſts it open, and iſſuing forrh, drawes the infl2- 
med Airafcer it; ſo that in this AR the venting of the water, 
and the heating of the Regzoy, or boxl, are both: at one time. 
Neither is there any leff: rime between the cooling and keat- 
7ng : forwhen you ceaſe to heat, the cooling begins his draw- 
ing, and continues raifing the water more and more till you 
give it leave todeſcend forth, by letting inthe warm Air; ſo 
thac in all theſe things, as there is not much ſcruple, nor mat- 
rer of doubt in the rhimg it ſelf ro bz made, ſo there is l:fle 
queſtion ro be made of rhe manner of accompliſhmenc in a 
ſerviceable way : Only ( as I am apt to perſwade my ſe'f ) the 
atfign pincherh chiefly, if not ſolely, upon #riliry : which in- 
deed ought to be the primum mobile, and chief end of all ſuch 
defi nes, (for publick good cannor oe2nerally be maintained 
without prevat profit ) and wicho: t which they are like the 
rricks of Tumblers, ( matters of ffrangeneſſe without worth;- 
mfſe. ) And it may be that this polirick, reſpeR, hath occa- 
ſtone the ſuppreſſing of the work in long inhibiced Lands, 
where firing beares a greater rate, than will be ( with profit ) 
afforded : And thence ( happily ) this b«/eſſe proves like 
the Counſell of Ce ſins rhe Phyſician in T iber. us the Empe- 
rours time , which was to remedy a general Head-ach, cau- 


ſed 


(8) 
ſed by firring oo near Coal fires ( a; they conceived ; ) advi-" 
ſing thzm to quench the Coal; with #7ne, al then they would 
prove It:He hurrful: and offenkve ; had our t1mes and Conne + 
tries the we they would warm themſelyes firſt therewith, - 
vwitchou:r the nce, though ch2ir heads ſhould Ake much. Even 
ſoin ourbulineſle, the remedy may be ſuſpeRed to bs worſe 
than th2 cute, and we had rather have ths fire wichouc the 
Coals. However men generally ( eſpecnlly beinz not: of 'a 
diving Philoſophical ſpiric ) are {oon rerrified from good ( e- 
ſpecially fart } artempts, and may not Wichour jult cauſe ſu- 
ſ>ct the profit of this work, in ſome phaniied (trange way of 
Acting the ſame. Yer if this aforeſaid may be rightly ap-. 
prehznJed you cannot conceive the charge ro be any thing 
near unto what is commonly defrayed in the motions cauſed 
by men or horſes : certainly therefore the fuel, nor atten-. 
dance of this fire cannot be very expenſfve, 

There 1s alſo another excellexcy ( which much micigates - 
both che charge, and anxious vexations that attend ceny. of - 
r{u5 narurce ) in chat the Inftruments of the work are not in 
any violznc 2287702, and thence break not, nor ſo much de- 
cay ; for moſt of the [»ſtruments are fixed, and move not. 
The Fire and Water (mainly ) are the buſie bodies, The ftand-- 
ing Charge of EreRing thts work, will not much exceed the 
charge of thoſe we uſe: and ic will alwayes bz accommodated: 
Io crooked, narrow, ſmall pits and places, where moſt of 
thoſe the world uſeth cannot. And laſtly, when the work is 
ended, it will return from the braſſe or Head therein imploy- 
ed, ſome near proportion of what was firſt expended. 

Thus I have ſhewed you what this Element of Fire hath 
dane in great, will do in ſmall, and moſt probably may do in- 
mean proportions, 

The Element of Earth, being a ponderous, heavy body, ir 
may be aoplyed as Weights in ; or any or in other Contr;- 
vAnNces, Fc, | X 

Air incaged, or Wind, hath found ſome Entertainment in 
the world, in divers places; and 1s experienced co be of grear 
ftrength, bur ( rogether with the Chargeableneſſe of the _ 
oine 


| CER 
ome) harh likewiſe: twagreat neonvenieaces inic? Colic 
hack made ic againnor ſo uſclull ſotharir Gnds lictie:orm» 
- 7Pek __ wa RR mot violevtandunculy guſts,'. 
fea ip 1 3n--preces;, , chough very. (irong, . 
and inda ings Ib ork, xehrem iis: ;employ-. | 
ed? undo otherivhiles'char 'very-ſuddenly lazy ſaggivg;tand ; 
a: preſent total becelwing ;'by which Grconſtancy, there is | 
uſually: lictle gained- thereby by, bur only a celenſe Teſt for the | 
cartel, Which 0999 near > mutt be; maininned with: 
meat} andtalwayesiin-reaJi 0. on Wateziad : 
 Tnſtraments peculiar to the wad] in making Motors, are - 
onlyfjlegat) yet inv'nſe $and'thele ate of three fore, !dif- 
fe yin their poſture and manner-of : Them:: 
ſion ſortare ings Fr be,che other. ſetleveliche'y 
bps » ayes, The h cit ſorr(being perperdicula" 2are hy 
a & "hefi-eine domtnonIyaed” 1 theCors mills.: 
The Lec og? tall' horizontal fazlec, are oHlictie uſe; and 
tkfſeworth' "they" will-ttove,:but nor depo ni ſrenerh: 
of oe horſe. ' Soine'of theſe are-made.ro go with. ſhrouds 
or ſhelreys; ochers- wirhout.:! choſe: wikoas) ſbnouds give a 
broad fide to.ch&Arivi ny we and.come -morecloſely.up 4- 
gaink ng, The ( sfalling off ac the; urrngoſtends,; or 


clofing together 5 + tpn theſe wayes hanging upon {ron 


Gimbals, arc fubjo& ro ſolu bonbiagin yi reat winds; and 
alſo indanger- yr prot fer 'rothem: vir ſukder Girts 
that every fail -giveswhen'io cakes cherwiadbwich the broad 
-andarenoe thereforo'in uſe Fol moving warer Gzvs, - 
-*"Fhe otheLſorc6h Herizentdl feelers) with: ſhrowns,; move 
- more quietly, but with no worthy frengrh, chomhtche one - 
half bz/ſhrouded never ſo wel,as experience hath caught. The 
reaſons may be theſe ; The commanding ſa les in the wind 
are but two at the-moſt, and bur one of dem ſometimes in 
fuli trength. Then on the othzr fide» though the ſhrouds 
keep > blutri ring wds away, yet neither it, norany thing 
elf, can keep the Ar away, and the failes coming againſt 
ir with broad-cides, receive thereby ſuch a check., as cannoc 
'be recovered by the other (ide. 
B Th2 


—— 


_— if ſa;/es'were: fixed upon ſuck anexis 


dub, fup [os ny rn wig; bemall ſapply 
ts engrhiv uir Anriuate Creatures, (vt < A-NOTICS, QT 
orhet living;creqrures, Which alwayes/muſh.bei af 41d and 
preſent done wick & fievein AMovgrry K comenonto Lufire- 
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CHAP. L 


Pl Inftrancns ſerving. to Anima 
| Movers. 


"He: Artificial In infant moving a weter-Marhing 
.&-. are i iſ anſ le' unto the TVatrral: wh 
canſing the, motions, whereof accotdingly , ' ſerving: ro 
2Wens a in drawing water, are Tnſtruments ficced bock to 
their haxds, and alſo to their feet. | 

'To.mens herds are commonly firred ſweapes and winches; 
the Gift areefteemed beſt, and moſt in uſe, _and they are 
diſpoſed eithes horizontally « or perpendicularly, Thoſe that 
are woved to and fro, men cannot-ſo well Sn wich 
that free and full Rrength, as they oy the, perpendicular 
ſwenps which move up and down, as hath been experienced 
1ndivers places of chis Nation. 

Winches or Cranks of Waod or Tron are alto fitted ro mens 
hands, thereby co make a round moron. . This motion go- 
eth ſo. hard and ſore with wen ( as alſo with other An - 
mate Meuvers ) thzy cannot well abid2 ir long, The Circ- 
GB 2 lar 


| (212) 
- and 70und moving of their Arms and Rane | oo 
xTE -Witha »'rake rife ffo "their v3.20 ar br hoe 
k fides, PS rig oh rengrh-inth Ar ves IN 
refation to the poſture , they being ireight and ar full 


length , have greater power force , and ftregth , to pullto 
him , toput or thruſt from him , than when they be in a - 


bending ,.and crooked foxz., Which occaſioneth /erks and 
ſnatehes while. ſome cauſerh wearineſs + ſome lictle” elp 
is added hereunto by addition of a"ſuper fluoni# heady 


more in werght 
ving ) help.the work for a little ſhort ſpace ; but fhen ic 
Mult beanſwered again} with jEnewed ({tengrh7; grelfe ic 


read ({ called by ſome tread-wheels )nor unlike unto a dog 


#+ FU) 


faftned imo ,-to draiv afrex chem ; The firſt ſort, are com-" 
mon \ith'thoſ=that are uſed in ether ſervices. Only in 
theſe ſorer labours , they muſt be ſpecial good and eafie,, 
with ſupply of freſh and new upon any occaſion. The walk.” 
or gate wherein Cartel work is beſt thar mo agreeth with. 
their natural goings ( viz, ) neareſt unto ftrait and. flow ; + 
far-a place.to09 round takes oF(\ as it were ) their our ; 

| gs * 


ey,. 


voluble ore » as ſome call ic , Whick being 
than the water; will { being once ſer a mo- - 
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SW > | (13) 
legs, and an over ſpeedy pace, rakes off firſt their wind 
and thence their firengrh and health. [11462281 
... Tuſtrumtents whereunto Cartel are faſtened ,"* and* other 
brute beaſts in water drawing ate common (© for the moſt 

| parc.) with thoſe thar are uſed'iri diverſe [nanimate movers, 
And of theſe in the next Chapter. | : 


| Cnanyr FI% 


_ Of Infiraments ſerving indifjerently bah to Antmate- 

and: Inanimate MOteSs. 

s bs : Inſtruments promiſcuouſly ſerving both unto //z4-e, 

--and alſo unto dead' Creatures, caufing motions, are 
either more uſual and near at hand, orlefſe uſual and more 
remote, - ; DES at's 

" Thefirſt, are chiefly great wooden wheels with C oggs in 
them , working Tr#ndles with round ftaves in them. 

' Theſe wheeles have their Coggs placed . either upon 
their utmoſt verge or R:imb, and hang perpendicalarly for 
the moſt part ; Or elſe have their Coggs on' the upper or 
lower. fide of the ſaid Rimb, and th-:ſe wheels havg:et- 
ther Herjz,ontally or perpendicularly. 

The firſt ſort , are leaſt in praQtice, becauſe they receive 
not eafily ſo true a picch as the other,” and will ( at the ex- 
tremeſt end ) ſooneſt wear out of p;1ch; whereby the wark 
with move falſly , and ſo conſequently moreheavyly. 

The other way of Coggingthe wheeles either -apward or 
downward are d5rh alike in ſervice, -and are robe embra« 
ced according to rhe belt conveniency of the Place ' and 
Room permitting , whereby rhe weight moved may moft 
conftant'y, fteddily ,* and ſtrongly , ttandto his Moyer and 

peerage EH pf. TEES 

In theſe wheels this is obſervable '; Thar they be nor 
framed of too ſhort a Diameter, for then their. ((rcanufe- 
rence willcome intoo o—_ Romnd, and ſonor- ——_ 

3 : the 


. (142 X | 
the Tiundle before icin a free line. , - but roſe ty, it 
will much auement hone work , add Ukewiſe 
more ! ſpeedily 3year our the Coggs. th Fs 
Thnx = (_ acthe fewelt Hold be in. fervice a 
Once , one [eating » anather fakzng , the midalemo 
fully upon the row. ; the faves in rhe Trundies likewiſe 
mult not be too few, for ftarting the work { as Mechanic 
ſpeak ) and thoſe ( wham providence hath catt upon theſe 
affairs ) muſt condeſcend and apply themſelves to know 
the terms , language, and prattical wayes of werknen, 
otherwiſe they thall nor ſo cafily@ttainto ſuch an under- 
ſanding in thoſe affairs as is requilite'; [gnoratss termini: 
ignoratur ars ; Theterms being not underſtood , the arc 
1s not underRood;; 'which U the 924ſter adventurer,os Lord 
cf. the fiel4 {as ſone call him ) hath not in. him ſelf ( or 
by ſame faichful knowing-man )) a k»owledge in them , he 
cannot rightly deſign and caſt things for the beſt advantage , 
n-1ther ſhall he bz able to underſtand , noxr receive the bet 
advice and Indgement of others when given ; he mult like- 
wiſe ſeldom or never expe much to bz exriched by them , 
bur the contrary , ( eſpecially if it be a work of diſhculty or 
danger”) this is one chief cauſe { among athrs }) which 
hath occaſioned ſo meny, and Tuch vaſt fums to be loſt that 
Way , and -which brings a mano a #92 putarere ( this 1s d:- 
greſſion |} But ro our purpoſe again ; / They muſt alſo have 
ſome anſwerableneſſe and proportion to the weight moved. 
or elſe if they be roo. Much under it, they will wear roo faſt - 
our and be very ofcen our of frame and order, Bur this Art. 
hach attained a great meaſure of perfe:o7 both by Engliſh 
and D#:ch mens ; Andis better afted than expreſſed, 
There is now in uſe a ſaving way (as ſome conceive )by 
facing one half of the rounds with ron or brafle plates, bur 
nothing is done to the Coggs ; ſome have thought char 
they may alſo be faced with braſſe plares , when they, are - 
worn ſomewhar down to their proper going, (not b:tore ) 
which may be praRticed wn heavy net: works , bur. I ſhould. 
conceive it noc ſo neceſſary. , in regard the Coggs bzing 
| more 


| | uy 2 
more in-fumber by far, 'than.che Rounds, Go not ſo faft 


wear, and likeiſe when they be worn, they may he eaſily 


repaired 


The I»ftrununts. more removed, and ſerving tomoſime-. 


ers whatfocyer, are uſually long ſhefrs of ſtrong Timber 


» 


| ' tzts, ON other places, t 
enter of ſteel, m a ſtop of Iron or Braſle,; full of oyl; tal- 


of Jren ina collar of Braffe, Theſe ſhafrs muſtbe 
very} rongyi frhey be of great length leſtin their:ſhogginos, 


they:give zcrembluig|palſic motion, and fo increaſe much 
therweights /-., | | AE 


_ grafted one: within! anorhers fer p erpendicnlarly down. 1n. 
ariph y 


If they exceed ewenty yards inlengtts, theywou'd then 
have Cel/arr of _ it their weakett places, and” Rewlers 


ſtayed wick: tint hinderance, | 

- - There beof late. uſe, in:crooked and-narrow pits'( where 
ſhafts of wood carmert.well be placed} certain looſe chains, 
Which, work: in Grove wheels, after the-manner'of Jack- 
Spic Chains, theſe wilt perform-good ſervice, though -not 
ſo well as ſhafts with Cog wheels, . : | 


of tron, thereby to 


Theſe looſe Chains are ſubje& to theſe Inconvemences : 


Rx 
: - £5 FR = 
work.. Theſe move as che lower end upon # { > +: 752% b 


Firſtsthey wall break; and ſo fall down, and thereby much 


 indegthe work; Secondly; they: will wear themſelves to 
& geeater 1engrh/m-a' (hore ſpace, and muſt therefore: be 


.efted tiket: up,. which 1s another hinderance to the work; 
-Thirdly;-cbey will ſecretly ſhp and; {ſhde, and ſocommand - 


not the. wark wirhthat {tedfa{tnefle as is required; 


.  There:are many other wayes coming -inco: prafiice; for 


Ay pi -oarofha ms a great Way ſtance off fromthe place : 


. One is. byi a great. double: Rope runhing within Grove 


wheels , .ir: manner! of a common womans fpinning wheel. 


This performeth ſervice admirable well two . hundred | 


\ xn remote. Theſe hinderances attend theſe Ropes: they 


eing of great value, wilt 1n-ſhort-:ſpace be worn out ; :rhey - 
HR 2 Wil 


F 


o 
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low; ſope, or tarre, anc{ar the! upper end with a'ſpindle or \s AP 
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_ alſo--fharteh in vet, and . fengefien in fair; wea*: 
rc his - [ £500} FAC3- 4 {on (4 oP IP; 

' But weretheſe made to moye forward and bac ardions: 
lys adt5ound about, they, might convinugdonget.g\andiby 
this motion they may» moſt aptly work ſucking: and 
fotcers. HEPES nas. 4 HCI Ky [ECO 


a # « . va *2> 4+ - - * 
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venienc place ji the way have. great wezght hung, uponithe 
Rope, Pn ef = give-1t/iberty. ,. So —_ if Giain ; 
as neefl-requiteth,- This -fame: notion; alſo may effeQzagil 
rab or turning mation uporra chain pump,.by:meanes;of cwad 
half cogged:wheels, iplaced onzabovye} and che btherbsJove 
2 Trundle ;-a5:is performedandivers.grearworks2 of! ſomes 
what. differing < natures : | or-it gy cone into. 
round motion, at the furthermoſt end, by a ſwayirig weight 
of. -equal poiſe withtbewerks yrs hoonns yell ih, - 
. This work mayiwithour Ropes be.effeted with wooddlens” 
poles joynted one:intothe other, cojeacha quarrer of athille * 
in length,-pfovided then, thar the weight of theſe-poles be 
raken.off by ſome,external meanes:,: happily by diſpokns 
th; veight: of: the' polegan divers:;places,zto ref upennats 
row moving Centers 3..inzwhich we may. ſee many Taps 
weight will be wich a man$ band rucneds co: and* fro which 
Way. ve pleaſe: ! 2107 todos nr oof gia : 
This 1aſtriemental mover by poles; deſerves-i{ 'as'by.fome 
is cenceied!} a8 muchrexperimentab ptr feltion; 25'\any'the 
world hath: yet: (in this nature) :labouret with: Pochereby 
the ſtrengtb-and ſervice of (Rewer; (which -in choſe Colin. 
tries are-colmontly tiotonly very'firong,/bur alſ6veryſwitt 
| by reaſon' of their greatfalls:) roo! remote fromthe place 
where weneed:them,and which cannor be. bronght-nearer 
by; reafpn-of thendAſrerdorg proned, may-beronzimeoſt 
conimodious to the. Mineralis : neither.can cheybe/gene- 
tally addited,, :foughed-orſhoztd;{wirhour mfinte charge 
anditime:}:.in regard ofthe-obdurate hardneſſ} of the rock 
;erRend. of 7-1. Sidi ils $217 936g 2g T 
(i Thergo hath.cheen- ſome: yearesidinice; an. experiment 
Afﬀay.made:zo rakeofficberight of theſe poles; by hang- 
- | _ 


T1; a” 


(14). 1 
ing ther in ſeveral places, like Belts or weighrs at the:end 
| of chains; bur -it bzing the firſt experimenc ot char naturezg | 
(#ihil fomoul invert off & perfeitams) nothing(you know) 
15 at once aiid together invenced and perfeQed;! tirkt invent, ' 
next affiend , and laſtly perfect ,-ic happening in fuch un- 
_ -luckytimes , theprime'and chief defgner and workman 
. being fince'dead , ic vas not brought ro that wiſhed per- | 
fe&ion, as it might have been, in regard of rheſe milicary 
diſcouraging'times. X | 
There be many orher Inſtruments wairing upon moſt mo- 
tions, as Craths and T awmps, as alſo the contrivance in thar 
new work in the Strand, 1. fteps and nocrches in a 
fixed beam y and ſurrounding the horſe Gin, ſloped for the 
more facile pulling up of theweights, after their ſuddain 
and perpendicular falling down ,' which weights ſo falling 
. down ballance up the water in the force work , as may 
there further be ſeen, none of which ſuic well eicher with 
Men or Cartel , by reaſon of the tarts, jerks, and girds , 
which living movers will not nor cannot ſo well endure. 
The removal of this inconvenience hath been attempted, 
. With voluble moving wheels , bur not to full facisfaRtion. 
Some conceive the Tawmps or tops of wood or iron 
ſtanding forth of the moving Axeltrees , are of betcer uſe 
and ſervice,and doe with lefle inequality give motion, as is 
commonty ſeen in'Walk-mills , Paper-mills, Iron-mills , 
.ſmelcing-mills, and indivers water Gins, and force works ; 
Theſe alſo did very conveniently moye the poles, in the 
: foreſaid experiment. - | Sy 
Concerning theſe and all other going works , theſe muſt 
be rruſted unto as ſound principles ; The not obſervance of - 
. Which, I may fafely affirm, hath occaftoned moſt abſurd un- 
derrakings,-\ and likewiſe many great lofles , ( viz.) That 
.What ſoever we (by the diſpoſure ) gain in Rrength, we 
foſe as much in time, and ſo the contrary ; if you make 
-one pound poyſe up twenty or a hnndred pounds it requires 
rwenty or hundred times the ſpace , and ſo the contrary ; 
ſo likewiſe if youdiſpoſe a m chat one horſe {hall draw 
- up 
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up the-weighr of tener twenty horſes, the one horſe muſt 
be ten or _— times longer in drawing it up., and ſa. you 
may inRance «4 T 
ſed much by ſome.{mpeſtors, .to thoſe that have not under- 
ſtinding in theſe affairs, for what b:nefit can be reaped 
thereby, either in :mineral affairs or in raiſing water for 
Towns ) Otherwiſe the V Vorld had been all fuil of perpe- 
tual motions ; by this time.; And as one ſaith moſt excel- 
lently, The works of nature would have been then tos much 
ſubje&ed to Art , and might be thereby encouraged ( with 
the builders of Babel, or the rebel .Gyants ) to ſuch bold 


attempts as Would not become. a created being., 


and infinice_. ſuch tranſcendent. miracles had been 
wrought ; Therefore the wiſdeme of providence hath ſo 
confined theſe humane Arts , that what any invention hath 
in the ftrength of its motion, is abated in the flowneſſe of 
it: And what ic hathin the extraordmaryquickneſfle of irs 


motion , muſtbe allowed for inthe great firength' that. is 
required unto it”, .infcrews and the like ; for if. weight ,. 


Frengthand rime can be-reconciled,a perperual motion may 
bz aflerted;;': */ +} +»; i ef "St | 
Alſo theſtrengrh and laftingneſſe of ir; as. alſo-the eafie 
clever and ſmeoth going of it'(' as workmenterm-it -) to- 
gether, which is a chief. matter to be regarded (that is-) the 
hmplicity'and compendiouſneſſe of irs compolition( frufira 


fit per plura,, qued fieri poteſt per panciora }) you know, , Jt 1s. 


It vain to do that by many things which maybe done: by 


few , which is not the ſole adyantage that. appertains to. 


fimple and compendious things. 


 Tknow it is and hath beenthe advice. of: moſt. workmen 


in that nature ,' to'perſwade Gentlemen, with,what great 
eaſe and faciliry they.can make theiryork co gogby addition 


of Counter-eeere ( as they term-'it )Some out of knavery to- 


make themſelves more needed, and ſo more reſpeQed, re- 
earded andimplyed, and more work ; Others out of meer 
fmpliciry , as being moſt excellent in-the manual part, but 
molt defcaive and ignorant in the rational , as it hath $00 

often 


infinitums( chis is a great Sophiſm,, and u-- 


"x" Bo SI 365 


- of order, 


_— | 
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often been manifeſt, to the extreme damage of: ſome. 1 


confeſſe Tome places are ſuch, that ſuch motions cannot be 


(avoyded ,' bur otherwiſe ler them be rejected, fforic is ſo 


farr from addirgeaſe, chit it doth the contrary, beſide other 
inconyentences. Er. 


Take this for a rule , that 'in- all water Machines the. 


more ſimple and rending to unity the neare(t ro perfe&ion 
andeaſe, and themore uſefull and leaſt ſubje& co' be one 


CHAP. 3, 
Of perpetual Mattozs. 


Ow ieetigT have.ſpoken of perpetual morions , give 
Y me leave in the next place co make ſome enquiry , as 
alſo fome difcoyery of ſome of the wayes-and inſtruments , 
by which ſome imaginations have by ſome ſeeming proba» 


bilicies 8& confident conjures violencly attempted them - 


( which commonly ( though not alwayes ) 1s the fate of 
thoſe that have bur ſome ſmattering m theſe Arts, or that 
are not ſo fully nor ſufficiently : grounded in them , which 
upen better Tryal and experience vanquiſherh )Itis, as otic 
ſaich , that great ſecret in Art, which like the Philoſophers 


None in Nature » and the :longitude in the Marthemaricks , 


hath been the buſineſs andRudy of many ingenious and re- 


fined wics , for divers ages RC - Andit maybe( asI 


conceive) not only queſtioned bur reſolved, whether either 
of them ( as yet ) hath eyer been diſcovered; yet for the 
one ( v4z.. ) the Stone or great Elizar-{ as ſome call 1c, 
JT muſt in chatiry ( for the preſent) ſuſpend my Cenſure., 
there being ſomany,ſo great and large nor only dead ( v:z. 
books ) but ako living teſtimonies of ir, Therefore I cannac 
(I ay in charity)call it,as one wictily doth Caſta Zereirix, 
a chaſt whore , quia mnltos invitat , neminem adm:ttit, be- 
cauſeit aUlures many , bur admits none; as.for the other, T 
| C2 knai 
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| know net (a8 yet) any ſuch. Teflimony for them. - | 

Bur ficli lee us-a {ittle examine what is meant by perpe- 
tual motion: which ſo farr ( as I conceive.) 1s: not trended 
aneverlaſiing motion: » which is not to be had.( preciſely )' 
bur in God himſelf ; bur hereby is intended (..as 1 favora- 
bly think ) a long centinuing ſlowing ring, while mare- - 
rials and inſtruments willlaſt ,. and. that. x6 be for. ſome 
good ſpace ,.. and afterwards » to admir of eafie repairs : . 
Which is therefore by che more Judicious called nor ww- - 
tus perenms, but rather motus peranmns, a motion holding : 
throughout ſome number of years ; and nor this neithzr, . 
(in any manner of wayes ) for we need nor: ſeek- farr for 
that whichis in-our ſelves,and all animate Creatures during : 
life ; And alſo every where found.in ſome Elements , as - 
principally ( with leaſt as Jin the Water, which from: con- - 
rinual ſpringings , makes accordingly -ſeryiceable motians 
duringthe extent of materialls ; ſo the Fire, in the way: gl-- 
ready ſpokenof; andſo the Wind or Air may bein a man- 

. nerperperuated ; But all:rheſe require then-a ſupply: of ' 
new movers , as conſtant ſpringings, more fuel, an1 renew- - 
ed or conſtant blowings , which are not-evety where:to be 
had , nor irievery mans power co command, 

I ſhall'now briefly ſhew-you, ſome contrivances and in- 
ſtruments whereby this continuing ſelf-moving thing as 1 ! 
may call it, hath heen attempted ; thit you may judge of 
the Lion by bis claw:; by «which alſo you may avoid and 
cenſure others of the like nature, Ree 

There are three mannerof wayes, wherein men haye bu- - 
fied themſelves for this contrivance , as Chimical extras. - 
ons, by magnetal power,and by ſolid weights; for the two - 
formoſt I conceive altogether loſt rime and labor ro ſpend ' 
any rime about them , Of all which ſee Dr. Wilkins Deda-. 
les, bur of che rhird, as bzing more probable, and ſo more - 
apt to deceive, I ſhall ſay ſomthing. 

The common maze of form wherein D:/fe Heads have + 
ſought the perpetual motion, hath been in C:rcular motions, 
( according to that great Philo, Arforle, who ſaith, that a - 


Care-- 
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Circular motion 18 moſt proper for it, ) amulating herein : 


(as one ſaith.) not- ſo-much-nature, as their ewn diſturbed 
and unſetrled reeling Brains, . | | 


The Inſtruments at hand for this deſign haye been chiefly 


wheels ; wherem , and whereon they have laid and difp 

ſed ſolid weights. The wheels wherein theſe ſolid weiehrs 
:have been placed, have been Concave, and hollow - in the 
Rimb ot utmoſt verge, ſome onely in the ſpoaks, and ſome 


in both ; for the werpbes being ſand or ſmall leaden ſhort to | 


fift upand down (like a light huſwife ) in ſome without 


Rops, others with-ftayes, in divers places, ſome with frarr, , 


others with'crooked hollow ſpokes : Infinite of wayes have 
been attempted, both in great and ſmall. Models; and we 


may.well believe, that none hath inthis way beenlefr with. 


out aſſayes, both for materials and forms, bur all in vain, - 
Neither ſeemerh ir to 'me, to carryn it any ſhadow of 
likelyhood, ever toeffeR a perpetual motion by inward princi-- 


gles or movers ; wherein we have no imitable preſfidene in 
nature that I know of. For grantit may ſo be, that Art can ' 


do whatſoever Nature doth, by preciſe treadiygs in ther 
Reps, doing the ſame with nature, both for matrer and man- - 
ner - yet in the foreſaid way we have no imitable prefidents, 
Nothing .in-nature { as I remember )) that moverh for any 
continuance 'of time by nrernal prizciples, bur living-crea- - 
cures only, and theſe I count unimirable. The Elements in ' 
their own places reſt, out of their places. their motions are 
bur ſhore. A tone falling from above.is norlong a moving; 
neither is thatmotion-truly natural ; for though the racure 
of the tone is heavy, yet for it to fall is accidental; as beirg 
occaſioned, from his place : and if this motion be continued, 
ic muſt necef{arily be' forced by outward firength, Indeet 
vital creatures: moye from themſelves, but theſe are unimi- 
table both'for matter'and form: None can make fl-ſh, nor 
then infuſe ſpirit 0r-ſoul intoit; and if we covid, 99: would ' 


prey upon the other,& ſoon decay our n2w Creztion,unleffe © 


rve did maintain it. And if we muſt uphold our new made 


Creatures with food;we had as good keep theſe we have - L- 
ready 


go 
ee AAA 


————  — 
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ready made to our hands,wherof we May have freſhſupp'tes, 
Some ' have looked for' it , in the mulriplication 
of wheels and ſele& order of pulſyes z-bur it hath beenlong 
ſinceejeRecd by thar foreſaid principle now fo commonly 
Known ad inerce (viz) rhar which 1s guned' in tinte 
requites the more ſtrength , and ſo the contrary, | 
©: Some likewiſe have endeavoured to cffe& this Perpetual 
motion by fluid werghr, as' ter by contriving thac the 
fame warer that aſcends up\ſome Gin, by means bf a'm2rer+ 
- wheel, ſhould terurn'again , upon the wheel, and ſo moye 
. perpetually, now the uſual means by which water aſcend: in 
_ an inſtrumenc is by forcets, ſuckers, and the like, wh. 11 I'S 
- quires much more ſtrength to operate , than the {:r1pl2 
weight of the water. Therefore the moſt probable inftru- 
ment for raiſins water for this purpoſe is: that which ſome 
* call Arch;mides (crew yz | Tunn-mill of the water-ſcrew 
- -Which hath neicher ſuckers nor. forcers-in it ( forthe excel» 
lency of this engine for ſome purpoſes and for ſmall 
heighes , I ſhall ſay ſomething of'ic hereafter ) bur upon 
tryall and experience ; it is found altogerher fallacious for 
the aforeſaid purpoſe; by this contr;varce many have endea- 
youred to return the water of 4 water m;/l., upon the wheel 
49419, but with very bad ſucceſſe and profit, they not con- 
fidering, that the bringing dack of char water will cauſe the 
[more force of water and weight to be pur upon the wheel, 
and ſo ſpend much more water( for the reaſons above ſaid) 
than that reverting water will amount unto. Such will find 
their beſt contrivarces , will'be (28 th other matters ).the 
'well hasbanaing of it ( as I may call-it ) before it be ſpent, 
. - Others have proceeded more naturally ( as 1 -conceive ) 
by making wheels whereon they have 'layed thir ſoli4 
weiohrs , and ſohave atrempred this ſelf-laſting motion 
by exter21 movers ; And rheſe have been of two ſorts. 
© Sone of theſe wheels, carried their flicting weights 2- 
+bour with their Rimb z and were ſo ingeniouſly contrived, 
charthey-could rake ; and leave their burdens { being 22 
den plummers ) when you would in a manner4 bur b=cauſe | 
| | they 


'£ IS c 
they could ( for the meaſute ).carry no more with them 
than what they left (the time before ) behind them , the 
deſign fayled ;” though'(-for the matter ) they did this: ne- 

Other wheels in this defign imployed , have: only ſup- 
ported theit weights , preſſing upon them from above ; and: 
this ( I conceive ).came neareſt the deſign, - for our times 
have not herein ſo. muck exceeded the wiſdom: of old Ar- 
chimedes;; asnotto take him atong wich us ; In that:he- 
modeſtly affirmed his abilityro move the whole world , ſo 
that he might haye a place given him whereon to ſtand ; 
and that aparr, and in quiec roo (as. I- concewe.). ſome 
glimps Rereof may be ſeenin this deſign, afrer this manner. 

:\. They ere a mighty great , wheel perperarcnlarwiſe z'e- 
qually pexſed,the verge. thereof-is full of lictke pally wheels 
one after another round about, as thick as can be ſet, tur- 
ning upon little Axehrees moſt eaſily ; This wheel is made 
Large , of thirty or forty feet diaweter, tor come_thereby 
( upon.the higher part ) the nearer to aftraighr line: in this 
place is, the: external weight laid, as neat againſt the center of 
rhe wheel; as may be , and nort-to be direly over it, that 
ſo it may preſſe the wheel abour, and yet the poſed werght 
nt fall-down; To this end alſo, 1s the bottom,of this we:pht 
madeof wood, with lcle wheels rinning in ir, anſwers 
ble cothe former , ſo gliband apr ro move, as. that one 
paſſerh by another without any check; The far end of this 
weight 18 fixed, and reſts more at quier, as is required. 

_ It hath beenaffimed by ſome, who { as I remember ) 
had ſometimes a hand herein ) tharthis wheel being rhus 
diſpoſed. would moye of it: ſelf '; bur not to'-carry-"any 
Nrength with it for ſervice ; And:thar:it had alſo* this: 5n- 
convenience attending it ; that having rhe ſame weizhe 
preſſing it , the Air adjoyning fleeing trom ir ; and moe 
rarified , every bout was ſpeedier than rhe other , and ſo in 
ſmall ſpace, it. would runac ſelf ro fier ; bur if this was all 
the obttacle, let this motion be produced, and / 1 do con- 
ceive ) it might eafily-be regulared ;* I rather _ the 

ulneſie - 
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Re ee | b i 
.Some have atempred coadd eale and(; array = encty they 

mighe have had che perperaet muorion by way of bellariing or 
poyſing of water, by water or weights, ſo that there Would 
want norhing'buc a——_— of the ſcales , by ſotmeani- 
mare ſtrength. } have heard of fome(marty years fince)ar ficft 
enjzorr of ir » fo-extreamly elevated with the-ſeem- 

ing probability and poſsibitsry of that conceir , that' they 
were perenprovily confierr of it , dut they afrer found the 
vanaPof ic; which alfo was further confirmed by an exper;- 
went of a double fucking Pump, the watet being tet our of 
one T rec into the other by means of hollow J amprons, pla- 
cedabour the play of the Buckets, conceiving by that means, 
that the warer in one Tree would ballazce up, or at kat 
mitigvare the weight of water inthe other Free, and ſo- the 
contrary; The other experiment was as I cemember, there 
being three branches fixed to a mays pipe ,-in twoof which 
branches, there were two forcers with their Barrel and Suck- 
ers abore them , the main p;pe was the third branch with a 
ſucker , intending thereby ,- that the whole we;ghe of the 
water inthe main pipe ſhould -poyſe or weigh up 2 plug , 


* Which was fixed to a weight, ſothar the weight of che wa- = 


cer mi ſe up the wezghe , which we:ghe might again 
cbs an; cx dm ol ” prpe, ( ke it Were by bur 
ning of the ſcales by the help of ſome ſmall ſtrength) and fo 
by ſuch and the like vrojedty » thought co have drawn a 


' -greater quantity of water , by the ſtrength of one horſe,thah 


others have formetly with-tem; Themain faftecy (as I re- 
member ) was, that the receiving and comming in of the 
warter at the forcers, took off the weight of the warer in.che 
2 pipeand weight, &c. by which better appeared the ya- 
nity of the water poyſe, LOO | 
Thus have I made a ſhort diſcovery of ſore contrivan- 
ces and atremprs to effe& a perperual motion , as a Rock 
and ſand to be aveyded and ſhunned , not as ſafe deeps ro 
ſayl in, and confided in, | 
Nothwithſtanding I ſhould be loath ( by this diſcourſe ) 
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Acnce of ruth , -thereby tne b: wp "ro avoid and ſhun 
them) bur not towed rt PREP but ler others ſea-marks 
and harms , be a ſufficie x th for thee : for though 
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uſefull PSs for the * andcom :ort of man : ſo ir may 
fall out in this enquiry , as SxFFrimencally I can elifc 
ſome have done, 
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Numa vgs water, in raifing of water, are ci- 
ther meerly natural, or more Art;pcial, The firſt , 
hay: a long time been called the Syphon or Philoſophers 
Engine, as if there were in ſome myſteries in Na- 
tar more chan in any other works > becauſe common and 
vulgar gar Ape reher ions , could nor { fo wily 2 paoutive the 


nature of their Atings, as they to do in other Ma- 
_ chias, This deviſe harh long 2þ, hag only a kind of a 
make-ſport inthe Wo FE of ces or no _ ( except 
amongk YVintnefs.) and.y PN | World harh..play- 
ed, 2s the Philifins, wich © blinded Sempſov., laughe at 
him h: bu 6) 4 TK + DINE Cal "comp ro ory his fulf arength, 
but in Models , ie & Dpetrer. than bl:ndations, and alſo 


moſt fallacious = wphifical, as hach been rooroo- ofcen 


| found by the Cxpence. and lofſe of much treaſure, 


Ic feli roche {hace of fome Acquaincance of mine though 
not to their profit ) romake a full andcompleat eryal of this 


(fup- 
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(luppeſed) Grnes! fall” arengrh, diate; af» 
rer many: eflayes in large leaden pipes of thteeinches bore; 
and alſo of 'lefſer ones ,*it- was: drought to- a diſpoſeable 
| + caing Jood'l ies for he ' height that it would 
F "0-17 of "1.5 5 £2: 30 4 
ory the receiving end 
3 4 | atorcer » werhing end 
bymens hands k oats weed raiſe ho 
yarer upthe' pipes.,i which water when once ir came tothe 
kighes ces'; and: began to deſcend, '1r would then ac- 
y caſe choworkiten, arid when at L3H was all fil- 
led, t would rm" of #'felf, whiltt ir: hid waret in the 
Ciſterato draw at; Andif for waut thereof, or by any o- 
ther means; it went, qut af Ocder;, by the forefaid means 
and wayes', it was norte inrune again.  Sofne like- 
wiſe have! # erid, bur likewiſe 
the deliveringendin wo Ci l of water, that, by 
reaſon of which no Air might a the pipe for want of 
water, neither for want of fulficken ſupply run ir ſelf dry, 


but.alwayes ftand full, and when ſupply commecti; thertthe 
water. imtheCefternsroirun again, vp ths 'Air out 'of 
Rag om rogmenngery vey parring? 6f &f the wa- 
ter-in'the Machine, and fo ceafe to i => :(ro 


the vg. The be ihe end Me mult hang Jower 
than the receivingend;, thar it may contain more- weight 
of waterin1 to caſt the {cafes : For itisthe weight 'of 'the 
water in thewietwering ſide,which forceth the Alceiit , » and 
over ballancerh the water inthe other fide.) | 

 Befides'the known conditions of this Mickine z- experi- 
engptuch wor ok eng Redo oeged will not 
exhanſt wer rey '6f/ chity {ix + Feet in' 
height amr thews ter Will liretred' in- 
raidir ſois, Thit a: Fit of wa- 
ter.of 334er;derk' do dorre Itch kefike Colemn of 
Air b:rvene cheearhand the” Armoſphere'; as 56k may ſee 
beforwin the difeourſeofffier;) Some concetee is In{tru- 
ment, "wich the\fucking _—_— 3 C:the/hifiirdl tenſor 


being 


heing niger dedrzihapit® weſetighe 
(as-chey callic.)thazis, Free from lerring ur A; byr how-! 


by reaſon of ts porouſneſſegand akloithepicrcinginiinyatins 


mult bgiy<333coByenign;;s.B0b £09 remore. from! ghe/water';” 
weckifall 1 one rechning ground ,- and*niot' 


ruvent9chive beef} xommiodly) 
| wp greg -tideinco -ope 
OnSwarying s: afggiding wp:their -rhatieing-cheit ve of 
WArer fone call nds erehlahereceteciarie re" 
belowthe, Semidiamerce of the whee!;; And theſe! have al- 
ther: open Jadles:or-cloſe ts z:the-fir(t car'oye! 
quickg(t ,;þutfpend-ufinice of-wateni: fyer they haves this? 
property32 thasthey will: gor! beeter gmran thigh! wareriery' 
floods, without dragging or checking with the ' warer;* 
than claſex bucketred wheels :-\They.are uſed in tide waters 
and iygreat; Riverss (þy.ataking the Ladles long: and: inar- 
roy), where More Wetgts: then falbgmnibainad:: -Fhe icloſe” 
bucketred wheels ſpend iefewatdriand:iliey ce: 
ſorts,, che cloſe bucketredmorer-dnagys Whi e thiir 
charge below-,, the! veryſhor;ahdtheabow'buckerred, o- 
verſhot, breaſt and,gtound Which '18:the beſt'y - receivin \\ 
from ahoye His water» yetupontheconmnylide; which” 
makgs him zot {o-much chedked-wirhehb: fwracer:j1but .chac 


e (| it 
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_ Lo as Inftrumez 
bur livewile for ſelf-ra 


pf te. beak ems 
eng 3&1mb-arer as ſom\ 
call ha.” ; "hk \PC ES "IG of the 
Rream, the mouthes of theſe Tankards bei er withthe | 
geelhs! ef ithe' wheell/1l thamiſetets ar md like- » 
wildemprytheraſebres gaitrinra" 'Fre >n we comme 


Bicker Gmidorh';” this 4s ahuch uſed in di- 
fortheAMoacing of grourids, ahd'it is excellent 
for that or any other purpoſe(as alſo the Corblea,mentioned 
ih the:latChaprer of this/Book )) where the” water is-to-b2 


TIER $'or'y foor high,' ic "is@Feellent- like- 


ens or Meeres of dead water: #3 701 
sforla't theſe wheets/may be rheſe 
| 2 to be gottewby the” height of the wheel 

- ke of the warers fill from the Banding he ad, 
ro. the: od 
whettis; ſemurh longer'ir'is s. neu? byrh ow much 
gretet youtfall is ſo much tefferivarer you ſhill pthd to 
moveyour:work:/' Therefore are Wheels: genefally made 
large to receive this tear fall: if their bignefſe extecdtheir 
falr/dfEwarery! thepwill then have mare. firengrh, but/th*n 
| whar is chis wayigatned ic 4 ſrenorh'is-folt in fine; what 
i che.huridred you loſe i#i theThers IF" you make 
| fnuch lefle,” the 'violetice dPthe Fill &f the vwater wilt 
be ſuch; that.iv. will note conrained inthe; Buckets, but be 
1oR;7 Tſhallnot forthe preſent: fatthep'trouble'y 
this; they” being ſo cohantanly fed —_ 
are many” exquifire-workmen; ret oh 3&6; which 
caff contrive'rheſerireele'for ris beſ-a ly mnk4deF Toe bef6rs | 
ofif in the lieſtPaore'- i Levant neo 21d ned rob © 
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"CHAP. IL /- 


of the Vrieas Species, ar affering kits of water Gins, 
- _ adngeefor Drawing of water, © | 


5% Tit beſt, and ſureſt ( it the Mine be ninth! 1 
3 2 4 other, is the Addit Sough, or Shore,as ome call ir, 
where it may: be;obcained, burwhere. chey cannorbe-had, 
we muſt. be compelled to: uſe ocber Ard clal wayts :; 
meanes for to force up the water, 1 nn 
The Machins, or Inſtruments wherein: waters are raifed 
from lower Deeps, are fot their varionsforws innumerable; 
bur for their diftin& kinds and ſorts, 'but few. . + - 
The world hath labonred more tro have them differing in 
figures, forms and ſhapes, than in efteRs' or ſervice; raſhly 
ſuppofing, that if the Warter-Gius and Machins were but of a, 
ſtrange contrivance, and a fort, never. yet (for, what they 
knew of.) expericnced(though ic may be orhers have long 
ſince tried them , as-I- know ſome haye been of yery late, 
and alſo of very chargeable tryals ) preſetuly;grearer ſervice 
muſt needs be expected and performed by thems - - 
Gi en merbe eieend; fuppaſig thieas hey 
ter » EAarycan ever be efrected, tupy 'That as the 
cantake water frem;below; ſo they ſhot alrer the narure 


as well as place" of the water, : by thaking a. ;grave and hea« 
vy body, {initantly-Jro be of no burden(- thinking as it were, 
with ſmoorh languape, to-court,: and complement up thar 
Fg and weighty,body) and ſp/indeed have laboured much 
Or 2 QUNCU!T NOLNT Cay * ? 

by any [experience 

leſſe of burden 


urmo? power, and greateſt excellency of Water-Gins, to oc- 
caſion bur only the pure weight of water, and no more; to 
be lifred, in an apt, convenient, and durable way : the reſt cf 
the eaſe muſt come fromthe powerfulneſle, and chea; neſſe 
_— - 
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- of the efficient Movers, and prime commanders, or powet 
MOvIng. THER | 

The Inftruments that tend to this pwrpoſe are ( ſpecially) 
of two kinds;either ſuch as roughly. and force the ſur- 
ly watex to. «ſcend,, orelſe they are ſuch as fairh inrrear, 
and cacirly court the water wpavarals ,. by giving it -2 place 
wherein to Fall (farther, and ſo ) higher. 

Of cheſe Gins which = x: a" force the riling of the 
water , ſome carry it with » ſome draw it after them , 
others ſend it before them. , and ſome do all theſe wayes 
raiſe rhe water, | 

The firſt fort are commonly called Bucket-Gins; The ſe- 
cond ſuck;ng-pumps; The third ſort forcers or bellows-Gin; 
th2 other ar. commonly called chain-pumps. . 

And in this order we ſhall treat of chem ui” the remain- 
der of this diſcourſe, 


CHAP. 3; 


Of Bucket-Gins which carry the water 
of : mth -* "ph 


Tit Backgt-gin is the moſt antient »rument for water 
—_ ( in an Artificial way) that I know: of in the 
World z And'there be infinite ſorts of them , diſpoſed in - 
faſhions and ſhapes according to the pleaſure of the Art;/t , 
and the place requiring ; 'Some of theſe are made only of 
firong Leather , like bags, and are convenient for great 

depths,and (mall waters, an: crooked and narrow pits. 
"The commoneſt are made 'of wood , like-unco water 
payls., or trauks for ordinary wells, ſamelike Barrels, and. 
thence are called'Barref-Gins, ſo equally hung in a bale of 
iron , that they receive and deliver their charge in the turn. 
of a hand ; yer not without ſome hittle help : Theſe are in. 
many works drawnup with Horſes or Oxen very eaſily , 
| ry for 
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which purpoſe every Ruch& Jari $n Air clack placed 3 in che 
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* Ingthe water of N:1us where ic doth not naturally over- 
flow,as alſoin Portugal to water their Gardens & in divers 
parts beyond theSeas,they make this Gin,withearthen pots 
( with lictle holes in their bottoms ) tryed one under the + 
other, and linked rogether 'only with ropes inſtead of 
chains, and give it motion by means of an Aﬀe ina tread- 
wheel. Ir is held by ſome tobe the beſt the world uſerh 
for great depths to be brought. up ar one length, it muſt 
then be ufed but for a weak water , otherwayes- not , for 
this Gin muſt not goe too violent a pace, but muſt rather 
( to deliver much water ) have larger Buckets, to contain 
a great quantity of water , which quanrity will be of great 
weight , and ſo conſequently much ſubje& to. frattions, 1f 
the draught be too high , as is too ofcen found to the great 
prejudice and hinderance of our Mineralifis, ' 


CHAP. 4. 
Of Sucking Pumps. 


Y ow drawing Gins which we commonly call ſucking 
! pumps; which draw the water after them, I take to be 
next of Axtiquity ; Theſe aref ramed after divers faſhions, 
double and fingle,or otherwiſe according as the Art:;/# plea» 
ſeth, to move them, or to multiply.them. 
They all agree in this , that the: Barrel or uppermoſt 
_ part wherein the Bucker worketh , muſt be greater than 
the part betow the Bucket ( wherein the water aſcends) by 
ewo or three parts, as of a fower aboye a tio below, 
Secondly, if you dray herewith your water above ten or 
twelve yards , your Bxcket mult be ler down ( by an iron 
_ er wooden rod ) into the Pump ; For otherwiſe the water 
w1ll not follow after , though you ſuck never ſo ſtrongly, 
and ſucker it neyer ſo cloſely , either for number , or na- 
ture of ſuckers, The reaſons have been formeriy delivered. 
in the fire-Gin,as alſo in the Syphon or Philoſophers Gin. 
> E But. 
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But by placing down the Rod within eight or nine. yards 
of the bottom , you maydraw water wich this Gin az high 
as with any other. in the world ; The deeper you et 
tall your Backer, the eafiet-it will go, andnot 1o.ſeon ſub- 
je& to be our of order; ic is much: berter to lifr a foot of 
water-chan ſuck of draw-a foot ; The want of theſe, practi: 
ces ( either through the igvoraxce or wilfulneſſe of work- 
men ) hath cauſed much failing , borh. to the diſcredit. of 
Aachins, as aloof the workmen ereing thems, - 


Chap. "N 


| Of Forcers and their ſev:2 
ral Kinds. 


Orcers which ſend rhe water before them » are chiefly 
& of three ſorts , Thruſtimg, lifting, and ſhoving For= 
cers, | 
The firſt have their Buckets moving perpendicalarly down, 
the ſecond direly upward, the third moverh Horizoncally 
forward ; Bur theſe come. near all to one. in their eaſe ; 
| the fir(t two being the beſt,and molt natural & genuine; for 
| their movirg flrength in all of them mult be anſiverable ro 
the quan: ity of water inthe greater Barrels, and nor as 1t 1s 
in: he lefſer Prpes, above the Buckets in which it aſcends, 
nay the nearer that Pipe commeth to the bigneſfle of rhe 
Birrel though of equal bignefſe or more larger, it 15 nor the 
more hzvie, the ignorance whereof hath cauſed much faj- 
Iing, but rf 1t be too fre:ght and narrow It gozth. exrream 
hard , which many having attempred to do (thinking there- 
by to have the lefle weight of water upon the Bucker ) bc 
they ſhall and hvve found, that the force;ng 2nd crowding of 
J the water Contrary Tots own natural poro::f. efſe , and as 1 
may 


y 
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may properly term it ( as it were ) a wyer-drawing of the 
water, addeth much more to the heavier going of this MMa- 


ehine , than 1f 1t had been of a far greater bore, 

That water will be contrafed and crowded ( by force and 
violence ) and made ( as it were ) more ſolid from 1ts po- 
Touſricſſe, 1 ſhall here ſhew you a clear demonſtration. 

If you fill a bollow braſſe or leadey Ball full of water , 
which:Globous round form, being of all other of greateſt 
Capacity; then cloſe (topping the hole, if you with a ham- 
wer b2at of cr#h this Bal inco a flatrer ferm and 
Faſhion , winch figare is of farr leſe Capacity than rhe o- 
ther, which notwithſtanding containeth all the watery in 
the former Globe ; which could not be therein contained , 
but that the water being ( by yiolzence ) made more com- 
pat and ſolid , lyeth in far lefle room in che flat than 1t did 
in the 727d figare', neither 15 the weight dimimſhed, 

Theſe Gs are uſefull eſpecially for narro'v crooked pla- 
ces , Wherein ſtreight Gins cannot conveniently work and 
are therefore for their faſhions to be framed according to 
their place permitting the motion ; Theſe Machins alſo are 
very apt to be ſludged, and therefore beſt for clear wa-= 
rere. 
The Motion of theſe Gins, being not truly circular, 
rhey .are not ſo profitably wrought npon by ex or hor- 
ſes; as hath been formerly noted. Burt wind or water 
will over-power them , and ſcorn their ſurly ſhoggings 5. 
they will-force up water almoſt to any height, + 


CHAP, 6. 
Of Chain- Pumps. 


FT Heſe Chain-Pumps being ſo commonly made , and ſo; 
= oenerally praQtiſed,zſpectally in many gr2at works, that 
I ſhall fay bur little of them;ler chem ſtand perpendicular, 
they will draw a good water a great height,ſome 10.0r 12, 


fathom higher more , they will not ſludge as the other ,. 
E 2 and: 
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and therefare better for mineral affairs and muddy waters: 

In this and in all other 2fachins,ftrengrh is the life or be- 
ing of a wotion; and quickneſſe is the health or well-being 
ot all water-drawing : neither is it ſo much ro -be conſide- 
red how great or how large the Pump is , which ler not be 
above five inches boar, as how faſt and nimble the Chains 
and Sxckers aſcend. This Engine ( as I conceive ) may be 
brought co a higher perfeion, than as yet I have ſeen ir 
uſually made, 

I now come to thoſe inſtruments which ſmoorhly 
increar and tacitly court the water upward, Wwherewirch I 
ſhall conclude. : 


CHAP.7, 


Of Ardhimides Screw, Cochles 


F fe other Machins , ſpecifically differing from rhe for= 
' * mer ( by reaſon that the water aſcends therein with no 
dire& compulſion ) are the water Screw-Gins commonly 
called T xn- Mills. | 

Theſe Machins were invented firſt by Archimedes writs 
ten briefly of by Cardarus., and Rivalt, and mol largely 
and ſubrilly by Guido #baldas in four books ; bur broughr 
Into ſome ſervice by th: Hellanders , who-haye attained 
the prattice of this Engine. 

Ic is by ſome held to be the moſt abſolute of all water- 
Gins that moye in an Artificial way , for it hath all the 
excellenc;es required on the behalf of the bearer , ( viz. ) 
facility, perpetuity , and quantity. 

It bringeth up the water with as much eaſe as may be exe 
pefed.on the behalf of moving Machims , which commeth 
to paſſe ( partly ) by reaſon that th2motion 1s Gyral upon 
a narro\v Center point , moſt apt for motion, but chiefly, by 
reaſon that the warer 1s not churliſhly forced up , _ 
kindly 
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kindly intreated , that it aſcends of it ſelf by-labouring ro 
deſcend ,, not that it taketh no ſtrength to move it, bur ſo 
little as can be , which 1s no more To anſwereth to the 
meer weight of the water, and thatin this, and all other 

Inſtruments ( of this nature ) muſt ever beexpeRed. 

The A#ings of this Machine are in this reſpet moſt 
delightfull and raviſhing , ro ſee thereby a foxrth thing in 
Nature, become the child of Arc, for as learned #6./duc 
faith in bis Preface to his books. 

Vel Ars tantium imitatur vaturam , ut efficit pittura , vel 
ipſam coadjuvat, ut medicina , vel ipſam queque ſuperat, 
wt in rebus, M:chanicis apparet ; ob ea vero que propoſu;- 
ms , nunc videtur mihi addere poſſe quartum ; Nempe 
gud Ars aliquando decipiat , 1lndatque naturam ipſam , 
ſrquidem Ars efficit ut natura ſuos perducat eff eflus natw- 
rales, tameen iſs contrarinum accidat ejus , qued intendit , 
ut grave dum natural; motu deorſum tendit, ſurſun me- 
veatur, 

Art uſeth eirher to counterfeir Nature, as in paintings, 
or elſe to aſſilt her, as in Phyſical Meitcines, or otherwiſe 
to command her, as is ſeen in divers Ingines ; Bur in this 
only which we now propound , it ſeems to me to be of 
power to effe& a fourth prank, to wit , that Art can 
ſometimes cheat and cozen even Nature herſelf , for as 
much as Arr ſo works that Nature may bring to paſſe her 
own proper ſervices , although ſomething falls out other- 
wayes than ſhee intended , even that a weighty Element 
while by irs natural courſe it laboureth downwards, is 
thereby raiſed upward ; the reaſon hereof the ſame Au 
thor delivers in another place , ſaying , 


Inſftrumentum nihil aliad efficere, ni® Aque prebere 
commodaitatem ut ipſa deorſum flu poſſit. | 


This I»ſrament doth nothing elle , but afford warer ſuch 
an advantage, as ſhee may thereby ſlide backwards, That 
there is no compwlſion uſed herein is evidenced , even to 
common 


_ 
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common ſenſe, in that this /»ſtrument taiſeth dry we'ghte, 
ſtones, gravel, nnd ard filth, and whatſoever elic is 
Taſlabt-, as wel as fluid water z and hence artte h anc= 


tier excell:ncy hereof, which 1s freedome from {hight 


warring Or decayings , for conſtting enly of Wood and 
ſome 1rox compact together , 3s boards and hoops , being 
hkewtiſe for che b:.tk both ##rong ( 1f made in the bejt 
manr<e: ) and /johrt , moving only che whole not parts, ir 


b-comes lirtie tefle decayivg , than ſolid r:»ber , and if 
it be truly and exaGly framed for quantity of water 1t ex-. 


ceeds , and hath indeed been chiefly not ſo much in 
uſe , becauſe it only was too large, which made ſome 
indeavour the compoſing It in lefſer and better forms 
{ which was accordinely effe&ted ) than formerly. 


But that which moſt dertrats from the univerſal ex- 


cellencie of this Aachrz 18 , that they are but for lirtle 
h-ights or depths (unleſſe placed one above another } and 
that they are not placeab ein all works, and cannor be 
vſed wirhcur more ſpacious room , than can be had art eaſy 
rates in moX places. 

But ſor water-houſes that may be ereRed accordingly , 
it 15 conceived by ſome ro be the only Machin( yer extant) 
both for eaſe and quantity of water , there having been ex- 
prrimental y added this perfe&tion to their prattice , that 
( one above another ) they will raiſe warer as high as any 
other G12, all the aforeſaid excellenciss holding alſo. 

The experiment was of three Chocleaes or water ſcrews 
one above the other, moved with Cogg wheels and tran- 
ales , they drew eight or nine yards high , by the ftrength 
of one horſe, and filled upon a /evell, a fix inch ſquare au» 
der or trough, | | 

Thus haſt thou here delivered unto thee, the ſhadow of 
that which ſpent much ſ#bſtarce,and by hewing thorow the 
rocks of difficulty » induttry, great pains and expence , 
thou haſt for nothing ſhewed thee thar ( as ſhort as it is ) 
which if formerly had been known to ſome , would have 
faved the expence of many thouſands of pounds.. 

| I 


* 
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6. I had thought to haye enlarged ſomz Chaprers, as alſo 


to have ſhewa , tor the adyancement of the mineral world , 


Wn<rein conlitteth the hazard, uncertainty and Certainty 
of theſe affairs, what it is that makerh ſome ſo much to 
gain, Others ſo extreamly- to 1:ſe, as alſo ro declare 
1one wayes and means , whereby a good eſtimate might 
- given ( before much mony ſpent ) whether there will 
be ga or loſſe, as allo the poſture, fituation , manner of 
oerting and Working of th2N, all Which aiccomnient to 
bz underſtood, as much conducing to the better deſigning 
and ordering of things , for the beſt advantage and profit 
o' the work, En | 
I had choughts likewiſe to hve diſcourſed of ſome o- 
ther wayes and Machins ( forthe more facil drawivg of 
water out of deeps ) and not as yet to my knowledge, 
known and praiſed, and ( as I conceive ) as good or 
m-:ch-berrer than any uſed and praiſed ; and ſuch ( as I 
hope ) will endure the zeſt of all principles , as alſo the ap- 
probarion and cenſures likewiſe of thoſe moſt judicious and 
critical ſp r.ts, that pretend to molt ſpeculat,ve and prati- 
cal knowlegde that way. | Ky 
I know for theſe lines I ſhall be accuſed {- as ſome al- 


rexdy hive don, which bath enforced theſe laſt fines: 


fron me ) of extream :mmode/y , offerration and' confi 
dence , thitT ſho:.1d rake upon me ro know ſo mv h or 
more thin othzrs of much greater Antiqn:;ty arid abilities 


thin my ſelf , eſpecially in ſuch a way thac hath proved to- 


many ſo fatal, Let ſuch know 


Ow; ſe drcit ſcire quod neſcit remerarius eſt, et qui negat 
ſeire quad ſcit mgratuse/f, 


7. Letthem hkewiſe conſider, that no man knowerh all 
things ; put the mot knowirg min; Krowledoe in one 
Scale , his Tgrorance in the other, his ſgzorance will wich 
over tallarce ms K nowledge; why May not therefore ſome 
( who have ndsftriouſly ſought and apflyed themſe'ves 

: More 


; " 
£ 
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more to-one way than another , know more than others 
inthat particular way > It1s the opportunity , advantage 
and he1ghr of aplace , and nor ſo much the long looking, 
that diſcovereth the proſpeZt; he thar hath been bur once 
on a Turret, hath ſeen more of a C:ry or Comntry , than he 
that hath lived bur in one Szreee all his life. Beſides, in 
fearching , why may not one find out that ( yet not know 
more for quantity , nor ſomuch by farr ) which others , 
Who have endeavour uhur way , have not ? whether it 
Lc 10 or no, they deſire to be but as an 1-formey, nor a 
Iudge, One ſound experiment ought to be of a greater 
coxvincing force, than a 1illion of contradicting votes, fond 
opinions and imaginations. 

Bz(ides, we may obſerve, that thoſe things or wayes thac 
are not in he Commos road, and which are cryed down by 
the more general 9pj70, men do for the moſt part reſ} 
themſelves ina ſ#perficial knowledge of them , as they 
ſeem ar the firſt appearance, ſo that they ſeldome or nee 
ver ſearch to the depth nor root of them ,, vulgar ſpitirs ge- 
nerally meaſuring things only by the 5þzz and o#t/ide, bur 
do nor, nor will not comprehend them according to their 
natural and gevume grounds , believing All, that Iufice 
and Prudence are alwayes on that fide Fortune is of, | 

However, I ſhall not be peremproyy im it , T having not 
made ſo ſatisfaQory a tryal of 1tas I intended and defired , 
(ſuſpend therefore k pray thee thy cenſures ) which make 
me for the prefent to forbear any farther diſcourſe of it, 

8. I muſt confeſſe at the firſt (I having no experience nor 
kxowledge that way , but was wholly to be guided by the 
reading , (for I cannot well call it experience) of another 
I received a foyl, not yet recovered , by reaſon of ſome - 
przpoſterous irconſiderate abrupt violence ( as I may call 

1) uſed tro me , together with ſome other co/lateral acs:.. 
dents in relation to thetimes ,- which otherwayes I mighr 
plentifully have redeemed, which did ſo perplex and tranſ- 
port me, and likewiſe ſo ſatis fie me in point of knows- 
ledge and experience , that I was ( as it were ) enforced 


( though 
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LY rhough the Steed was frollen ) leaving other fudies, to ap* 
ply my ſelf ro :nar; I did then, ſeeing I was entred to the 
L/ts my ſeifs ute no ſmall diligence and e-perzfive indea- 
yours ( for a long ſeaſon together and with what prizacy'l 
coulda both ſpeculative and pratticel (though through 1h- 
finite d:ſcour-gements, obloquies, and anxieties ) to attain to F 2 2 SO 
ſome underitancing init ; as alſo I endeavoured to find our Rf 5% Rn 


> 


I couia : 1 accordingly have dealt '7-gemuonſly with thee in op 
Nara 

thou tryeſt. | 

I was the more encouraged alſo in theſe wayes , 

confidering that ic was not only much for a publich. | 

good, bur likewiſe it hath been much for the pr;- | 

wate profit of many {( though not of all ) as alſo rhac 

it 15 honeſt, lawfull , and neceſſary, and not diſho- 

»ourable ; many able, wiſe men, both of the No- 

bility and Gentry, and likewiſe Eminent Scholars 

having much applyed themſe'ves, and adveatnred 

In theſe affairs. Conſidering likewiſe that all a- 

bove ground ſeems to be little enough, and roo little 

I doubt, for the Harpies of this age, All which con- 

fiderations did then much further animate me ro 


look under ground, to ſee, if pollibly there n:ighr he } 
found an honeſt, as alſo a certain profit in ſo oreat Chy- © 


meraes and nucertainties as they are gener-lly ſoetteemed, 
— TI ſhould have faid ſomething concerning the above- 
ſaid particulars, but in regaid of ſome years diſcoz- 
emiance from theſe affairs, by reaion of an izdiſps- 
ſition of health ; T having -likewite in the 7zterins 
looked® into other Studies ; as alſo by reaſon of 
the abſence- of ſome ppers, together with theſe di- 
ſiratted times > I muſt for the preſent therefore lay ir 
akde,until a more conyenient time, 
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